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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i)\^PPLICANT: 

0 NAME: Azko Nobel N.V. 
(b\ STREET: Velperweg 7 6 
(C) \lTY: Arnhem 
(E) COUNTRY: The Netherlands 
{ F) POSTAL CODE (ZIP) : 6824 BM 

(G) TELEPHONE : 0412 666379 

(H) TELEFAX^ 0412 650592 

(ii) TITLE OF INVENTION: Recombinant birr^avirus vaccine 
(iii) NUMBER OF SEQUENCES 

(iv) COMPUTER READABLEKFOF 

(A) MEDIUM TYPB: Fldpft/>d3J 

(B) COMPUTER: rbM--pi^cdmpat5Sble 

(C) OPERATING SYSTEM: P(\dOSYMS -DOS 



(D) SOFTWARE: Patei 



(2) INFORMATION FOR SEQ ID 



:ln ReXea^A #1-0, Version #1.30 (EPO) 



1 : 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2827 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION: 112 . . 2745 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: \ 
GGATACGATG GGTCTGACCC TCTGGGAGTC ACGAATTAAC GTGGCTACTA GGGGCGATAC 
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XCGCCGCTGG CCGCCACGTT AGTGGCTCCT CTTCTTGATG ATTCTGCCAC C ATG AGT 

Met Ser 
1 

GAC ^TT TTC AAC AGT CCA CAG GCG CGA AGC ACG ATC TCA GCA GCG TTC 
Asp Il>e Phe Asn Ser Pro Gin Ala Arg Ser Thr lie Ser Ala Ala Phe 
5 10 15 

GGC ATA CCT ACT GCT GGA CAA GAC GTG GAA GAA CTC TTG ATC CCT 

Gly lie Lys\Pro Thr Ala Gly Gin Asp Val Glu Glu Leu Leu lie Pro 
20 \ 25 30 

AAA GTT TGG GTG\CCA CCT GAG GAT CCG CTT GCC AGC CCT AGT CGA CTG 
Lys Val Trp Val Wo Pro Glu Asp Pro Leu Ala Ser Pro Ser Arg Leu 
35 >y 40 45 50 

GCA AAG TTC CTC AGA ^G AG AAC GGC TAC AAA GTT TTG CAG CCA CGG TCT 
Ala Lys Phe Leu Arg CTiu Asn Gly Tyr Lys Val Leu Gin Pro Arg Ser 
55 \ 60 65 



CTG CCC GAG AAT GAG GAG 
Leu Pro Glu Asn Glu Glu 
70 



^T GAG ACC GAC CAA ATA CTC CCA GAC TTA 
Glu l^hr Asp Gin lie Leu Pro Asp Leu 
^5 80 



GCA TGG ATG CGA CAG ATA GAA£§K^ QC 
Ala Trp Met Arg Gin lie g/u Gl^ 
85 



GTT TTA AAA CCC ACT CTA TCT 
Lys Pro Thr Leu Ser 
95 



CTC CCT ATT GGA GAT CAG 1 
Leu Pro lie Gly Asp Gin Glu 
100 105) 



AAG TAC TAC CCA ACA CAT 
ryr Phe\ Pro Lys Tyr Tyr Pro Thr His 
110 



CGC CCT AGC AAG GAG AAG CCC AAT GCG T^C CCG CCA GAC ATC GCA CTA 

Arg Pro Ser Lys Glu Lys Pro Asn Ala TyA Pro Pro Asp lie Ala Leu 

115 120 \l25 130 

CTC AAG CAG ATG ATT TAC CTG TTT CTC CAG GTTT CCA GAG GCC AAC GAG 

Leu Lys Gin Met lie Tyr Leu Phe Leu Gin Val\Pro Glu Ala Asn Glu 

135 140 \ 145 



GGC CTA AAG GAT GAA GTA ACC CTC TTG ACC CAA AAfc ATA AGG GAC AAG 
Gly Leu Lys Asp Glu Val Thr Leu Leu Thr Gin Asn\lle Arg Asp Lys 
150 155 \ 160 



GCC TAT GGA AGT GGG ACC TAC ATG GGA CAA GCA AAT CgX CTT GTG GCC 
Ala Tyr Gly Ser Gly Thr Tyr Met Gly Gin Ala Asn ArgXLeu Val Ala 
165 170 175 \ 
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ATG AAGNpAG GTC GCC ACT GGA AGA AAC CCA AAC AAG GAT CCT CTA AAG 
Met Lys Glu Val Ala Thr Gly Arg Asn Pro Asn Lys Asp Pro Leu Lys 
180 v 185 190 



CTT GGG TAC ACT TTT GAG AGC ATC GCG CAG CTA CTT GAC ATC ACA CTA 
Leu Gly Tyr t\t Phe Glu Ser lie Ala Gin Leu Leu Asp lie Thr Leu 
195 \ 200 205 210 

CCG GTA GGC CCA GCC GGT GAG GAT GAC AAG CCC TGG GTG CCA CTC ACA 
Pro Val Gly Pro P^o Gly Glu Asp Asp Lys Pro Trp Val Pro Leu Thr 

220 225 

AGA GTG CCG TCA CGG ATG TTG GTG CTG ACG GGA GAC GTA GAT GGC GAC 
Arg Val Pro Ser Arg M^t Leu Val Leu Thr Gly Asp Val Asp Gly Asp 
230 \ 235 240 

TTT GAG GTT GAA GAT TAC CTT CCC AAA ATC AAC CTC AAG TCA TCA AGT 
Phe Glu Val Glu Asp Tyr Le\ Pro Lys lie Asn Leu Lys Ser Ser Ser 
245 \250 255 

GGA CTA CCA TAT GTA GGT CGC ACfc AAA GGA GAG ACA ATT GGC GAG ATG 
Gly Leu Pro Tyr Val Gly Arg ThrYLys^Jly Glu Thr lie Gly Glu Met 
260 265 \ / \ 270 



ATA GCT ATC TCA AAC CAG TTT CTj2^#GA G£ 
lie Ala lie Ser Asn Gin Phe Leu/Arg^Glu 
275 280 



:TA TCA ACA CTG TTG AAG 
Ser Thr Leu Leu Lys 
15 290 



CAA GGT GCA GGG ACA AAG GGG 
Gin Gly Ala Gly Thr Lys Gly^ 
295 



fCA AAC AA(a AAG AAG CTA CTC AGC ATG 
3er Asn Lys Vjys Lys Leu Leu Ser Met 
300 \ 305 



TTA AGT GAC TAT TGG TAC TTA TCA TGC GGG CT'E TTG TTT CCA AAG GCT 

Leu Ser Asp Tyr Trp Tyr Leu Ser Cys Gly Leu\Leu Phe Pro Lys Ala 

310 315 \ 320 

GAA AGG TAC GAC AAA AGT ACA TGG CTC ACC AAG ACfc CGG AAC ATA TGG 

Glu Arg Tyr Asp Lys Ser Thr Trp Leu Thr Lys Thr\ Arg Asn lie Trp 

325 330 YJ35 

TCA GCT CCA TCC CCA ACA CAC CTC ATG ATC TCT ATG ATSC ACC TGG CCC 

Ser Ala Pro Ser Pro Thr His Leu Met lie Ser Met ll\ Thr Trp Pro 

340 345 350 



GTG ATG TCC AAC AGC CCA AAT AAC GTG TTG AAC ATT GAA GGG TGT CCA 
Val Met Ser Asn Ser Pro Asn Asn Val Leu Asn lie Glu GlAcys Pro 
355 360 365 ^ 370 
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TCaVtC TAG AAA TTC AAC CCG TTC AGA GGA GGG TTG AAC AGG ATC GTC 
Ser Deu Tyr Lys Phe Asn Pro Phe Arg Gly Gly Leu Asn Arg lie Val 



375 



380 



385 



1269 



GAG TGG ATA TTG GCC CCG GAA GAA CCC AAG GCT CTT GTA TAT GCG GAC 
Glu Trp 11^ Leu Ala Pro Glu Glu Pro Lys Ala Leu Val Tyr Ala Asp 
^390 395 400 



1317 



AAC ATA TAC AT^T GTC CAC TCA AAC ACG TGG TAC TCA ATT GAC CTA GAG 
10 Asn lie Tyr Il\ Val His Ser Asn Thr Trp Tyr Ser lie Asp Leu Glu 
405 



15 




410 



415 



AAG GGT GAG GCA A^!C TGC ACT CGC CAA CAC ATG CAA GCC GCA ATG TAC 
Lys Gly Glu Ala AsA Cys Thr Arg Gin His Met Gin Ala Ala Met Tyr 
420 \ 425 430 



1365 



1413 



"io 



TAC ATA CTC ACC 
Tyr lie Leu Thr 
435 

CAA ACA TGG GCC 
Gin Thr Trp Ala 



AGA GGG TGG TCA GAC AAC GGC GAC CCA ATG TTC AAT 
Arg GlyVrrp Ser Asp Asn Gly Asp Pro Met Phe Asn 
440 \ 445 450 

AAC ATI- GCC CCT GCT CTA GTG GTG 
lie Ala Pro Ala Leu Val Val 
460 465 



1461 



1509 



J25 GAC TCA TCG TGC CTG ATA 
Asp Ser Ser Cys Leu lie 

ff\ 4 70 



,TG AAC VTG CAA ATT AAG ACC TAT GGT CAA 
Met Asn lW Gin lie Lys Thr Tyr Gly Gin 
47* 480 



1557 



Utf GGC AGC GGG AAT 
30 Gly Ser Gly Asn 
485 



GCA GCC ACG TTC ATC AAC AAC CAC CTC TTG AGC ACA 
Ala Ala Thr Phe lie As\i Asn His Leu Leu Ser Thr 
490 \ 495 



1605 



35 



CTA GTG CTT GAC CAG TGG AAC CTG ATG AGA CAG CCC AGA CCA GAC AGC 
Leu Val Leu Asp Gin Trp Asn Leu Met Arg Gln\ Pro Arg Pro Asp Ser 
500 505 ^10 



1653 



40 



GAG GAG TTC AAA TCA ATT GAG GAC AAG CTA GGT AT(£ AAC TTT AAG ATT 17 01 

Glu Glu Phe Lys Ser lie Glu Asp Lys Leu Gly Ile\Asn Phe Lys lie 
515 520 525 \ 530 

GAG AGG TCC ATT GAT GAT ATC AGG GGC AAG CTG AGA CA& CTT GTC CTC 174 9 

Glu Arg Ser lie Asp Asp lie Arg Gly Lys Leu Arg Gln\Leu Val Leu 
535 540 \ 545 



45 CTT GCA CAA CCA GGG TAC CTG AGT GGG GGG GTT GAA CCA GAk CAA TCC 
Leu Ala Gin Pro Gly Tyr Leu Ser Gly Gly Val Glu Pro Glu\Gln Ser 
550 555 560 



1797 
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A&C 



3C CCA ACT GTT GAG CTT GAC CTA CTA GGG TGG TCA GCT ACA TAC AGC 
Sen Pro Thr Val Glu Leu Asp Leu Leu Gly Trp Ser Ala Thr Tyr Ser 
565 570 575 



AAA GA^ CTC GGG ATC TAT GTG CCG GTG CTT GAC AAG GAA CGC CTA TTT 
Lys Asp\Leu Gly lie Tyr Val Pro Val Leu Asp Lys Glu Arg Leu Phe 
580 \ 585 590 



TGT TCT GCTVGCG TAT CCC AAG GGA GTA GAG AAC AAG AGT CTC AAG TCC 
Cys Ser Ala Ala Tyr Pro Lys Gly Val Glu Asn Lys Ser Leu Lys Ser 



595 



600 



605 



610 



AAA GTC GGG ATC SAG CAG GCA TAC AAG GTA GTC AGG TAT GAG GCG TTG 
Lys Val Gly lie g\u Gin Ala Tyr Lys Val Val Arg Tyr Glu Ala Leu 
615s, 620 625 



AGG TTG GTA GGT GGT TpG AAC TAC CCA CTC CTG AAC AAA GCC TGC AAG 
Arg Leu Val Gly Gly Trp Asn Tyr Pro Leu Leu Asn Lys Ala Cys Lys 
630 \ 635 640 



645 



AAT AAC GCA GGC GCC GCT CGG CGG CAT CTG GAG GCC AAG GGG TTC CCA 
Asn Asn Ala Gly Ala Ala ArV Arg His Leu Glu Ala Lys Gly Phe Pro 

655 

iTCT GAJ^CTG TCA GAG TTC GGT GAG 
?er><ilu Leu Ser Glu Phe Gly Glu 
670 



\6! 



CTC GAC GAG TTC CTA GCC GAG T( 
Leu Asp Glu Phe Leu Ala Glu T^:p\ 
660 665 



675 



680 



J 



GCC TTC GAA GGC TTC AAT ATC A&G CTG^S&CC GTA ACA TCT GAG AGC CTA 
Ala Phe Glu Gly Phe Asn lie L^s Leu \nr Val Thr Ser Glu Ser Leu 

685 690 



GCC GAA CTG AAC AAG CCA GTA CCC CCC AAG> 
Ala Glu Leu Asn Lys Pro Val Pro Pro Lys 
695 700 



t CCC CCA AAT GTC AAC AGA 
Pro Asn Val Asn Arg 
705 



CCA GTC AAC ACT GGG GGA CTC AAG GCA GTC AGC AAC GCC CTC AAG ACC 
Pro Val Asn Thr Gly Gly Leu Lys Ala Val Ser A^n Ala Leu Lys Thr 
710 715 \ 720 



GGT CGG TAC AGG AAC GAA GCC GGA CTG AGT GGT CTC ETC CTT CTA GCC 
Gly Arg Tyr Arg Asn Glu Ala Gly Leu Ser Gly Leu Val Leu Leu Ala 
725 730 l\s 



ACA GCA AGA AGC CGT CTG 
Thr Ala Arg Ser Arg Leu 
740 



CAA GAT GCA GTT AAG GCC AAG\GCA GAA GCC 
Gin Asp Ala Val Lys Ala Lys Ala Glu Ala 
745 750 \ 
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GAgVaA CTC CAC AAG TCC AAG CCA GAC GAC CCC GAT GCA GAC TGG TTC 
Glu lVs Leu His Lys Ser Lys Pro Asp Asp Pro Asp Ala Asp Trp Phe 
755 \ 760 765 770 

GAA AGA 'VGA GAA ACT CTG TCA GAC CTT CTG GAG AAA GCC GAC ATC GCC 
Glu Arg SeV Glu Thr Leu Ser Asp Leu Leu Glu Lys Ala Asp lie Ala 
775 780 785 

AGC AAG GTC G&C CAC TCA GCA CTC GTG GAA ACA AGC GAC GCC CTT GAA 
Ser Lys Val Alk His Ser Ala Leu Val Glu Thr Ser Asp Ala Leu Glu 
790\ 795 800 

GCA GTT CAG TCG A& TCC GTG TAC ACC CCC AAG TAC CCA GAA GTC AAG 
Ala Val Gin Ser ThA Ser Val Tyr Thr Pro Lys Tyr Pro Glu Val Lys 
805 \ 810 815 

AAC CCA CAG ACC GCC T&C AAC CCC GTT GTT GGG CTC CAC CTG CCC GCC 
Asn Pro Gin Thr Ala SeA Asn Pro Val Val Gly Leu His Leu Pro Ala 
820 \825 830 

AAG AGA GCC ACC GGT GTC CAG GCC GCT CTT CTC GGA GCA GGA ACG AGC 
Lys Arg Ala Thr Gly Val GlA A3*a Ala Leu Leu Gly Ala Gly Thr Ser 
835 840 \ / \ 845 850 



AGA CCA ATG GGG ATG GAG GC 
Arg Pro Met Gly Met Glu 
855 

ATG GCC AAA CGG CGG CAA CGC 
Met Ala Lys Arg Arg Gin Arg 
870 



CGG TCC AAG AAC GCC GTG AAA 
Arg Ser Lys Asn Ala Val Lys 
J60 865 

CAA AAG GAG AGC CGC TAACAGCCAT 
Gin hy& Glu Ser Arg 
87J 

V 



GATGGGAACC ACTCAAGAAG AGGACACTAA TCCORGACCC CGTATCCCCG GCCTTCGCCT 



GCGGGGGCCC CC 



(2) INFORMATION FOR SEQ ID NO : 2: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 878 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2: 



35 



Me& Ser Asp lie Phe Asn Ser Pro Gin Ala Arg Ser Thr He Ser Ala 
l\ 5 10 15 

Ala Ph>^ Gly He Lys Pro Thr Ala Gly Gin Asp Val Glu Glu Leu Leu 
20 25 30 

He Pro Lys Val Trp Val Pro Pro Glu Asp Pro Leu Ala Ser Pro Ser 
3^ 40 45 

Arg Leu Ala iVs Phe Leu Arg Glu Asn Gly Tyr Lys Val Leu Gin Pro 
5 0 \ 55 60 

Arg Ser Leu Pro felu Asn Glu Glu Tyr Glu Thr Asp Gin He Leu Pro 
65 ^ 70 75 80 



Asp Leu Ala Trp MetWg Gin He Glu Gly Ala Val Leu Lys Pro Thr 



85 



90 



95 



Leu Ser Leu Pro He Gly\Asp Gin Glu Tyr Phe Pro Lys Tyr Tyr Pro 



100 



\ 



;iu\i 



105 



110 



Thr His Arg Pro Ser Lys Glu\Lys^ro Asn Ala Tyr Pro Pro Asp He 
H5 \ 2 qf \ 125 



Ala Leu Leu Lys Gin Met Ile^Tyf 
130 i: 



?he Leu Gin Val Pro Glu Ala 
140 



Asn Glu Gly Leu Lys Asp Glu |al Tnor Leu Leu Thr Gin Asn He Arg 
145 150 / \ 155 



160 



Asp Lys Ala Tyr Gly Ser Gly Thr Tyr ^et Gly Gin Ala Asn Arg Leu 
165 i\o 175 

Val Ala Met Lys Glu Val Ala Thr Gly ArgVsn Pro Asn Lys Asp Pro 
180 185 \ 190 

Leu Lys Leu Gly Tyr Thr Phe Glu Ser He AlaVln Leu Leu Asp He 
195 200 \ 205 

Thr Leu Pro Val Gly Pro Pro Gly Glu Asp Asp Lys\pro Trp Val Pro 
210 215 220 

Leu Thr Arg Val Pro Ser Arg Met Leu Val Leu Thr GlV Asp Val Asp 
225 2 30 235 \ 240 



Gly Asp Phe Glu Val Glu Asp Tyr Leu Pro Lys He Asn l\u Lys Ser 
245 250 255 
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Ser Gly Leu Pro Tyr Val Gly Arg Thr Lys Gly Glu Thr lie Gly 
260 265 270 

Glu\let lie Ala lie Ser Asn Gin Phe Leu Arg Glu Leu Ser Thr Leu 
275 280 285 

Leu LysYsin Gly Ala Gly Thr Lys Gly Ser Asn Lys Lys Lys Leu Leu 
290 \ 295 300 

Ser Met LeuxSer Asp Tyr Trp Tyr Leu Ser Cys Gly Leu Leu Phe Pro 
305 \ 310 315 320 

Lys Ala Glu Arg Vyr Asp Lys Ser Thr Trp Leu Thr Lys Thr Arg Asn 
J25 330 335 

lie Trp Ser Ala Pro\ser Pro Thr His Leu Met lie Ser Met lie Thr 
340 \ 345 350 

Trp Pro Val Met Ser Ask Ser Pro Asn Asn Val Leu Asn lie Glu Gly 
355 \ 360 365 



Cys Pro Ser Leu Tyr Lys PF 
370 3' 



Pro Phe Arg Gly Gly Leu Asn Arg 
380 



lie Val Glu Trp lie Leu 
385 390 



51u Glu Pro Lys Ala Leu Val Tyr 
395 400 



Ala Asp Asn lie Tyr lie yva] 
405 



Asn Thr Trp Tyr Ser lie Asp 
410 415 



Leu Glu Lys Gly Glu Ala Asn Cys ThV Arg Gin His Met Gin Ala Ala 

420 42£A 430 

Met Tyr Tyr lie Leu Thr Arg Gly Trp £er Asp Asn Gly Asp Pro Met 

435 440 \ 445 

Phe Asn Gin Thr Trp Ala Thr Phe Ala Met\Asn lie Ala Pro Ala Leu 

450 455 \ 460 

Val Val Asp Ser Ser Cys Leu lie Met Asn LeA Gin lie Lys Thr Tyr 

465 470 475\ 480 



Gly Gin Gly Ser Gly Asn Ala Ala Thr Phe lie Afen Asn His Leu Leu 
485 490 \ 495 



Ser Thr Leu Val Leu Asp Gin Trp Asn Leu Met Arg Gin Pro Arg Pro 
snn 505 \ 510 
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Asp Ser Glu Glu Phe Lys Ser lie Glu Asp Lys Leu Gly lie Asn Phe 
515 520 525 

Lys\^Ile Glu Arg Ser He Asp Asp He Arg Gly Lys Leu Arg Gin Leu 
\30 535 540 

Val LeuVeu Ala Gin Pro Gly Tyr Leu Ser Gly Gly Val Glu Pro Glu 
545 \ 550 555 560 

Gin Ser Ser I^o Thr Val Glu Leu Asp Leu Leu Gly Trp Ser Ala Thr 
565 570 575 

Tyr Ser Lys Asp Le^u Gly He Tyr Val Pro Val Leu Asp Lys Glu Arg 
580 \ 585 590 

Leu Phe Cys Ser Ala A^ Tyr Pro Lys Gly Val Glu Asn Lys Ser Leu 
595 \ 600 605 



Lys Ser Lys Val Gly He Gila Gin Aja 
610 615 



rr Lys Val Val Arg Tyr Glu 
620 



Ala Leu Arg Leu Val Gly Gly Tr\ 
625 630 



/Asn T^rr Pro Leu Leu Asn Lys Ala 
635 640 



Cys Lys Asn Asn Ala Gly Al^ 
645 



650 



lis Leu Glu Ala Lys Gly 
655 



Phe Pro Leu Asp Glu Phe Leu/ Al 
660 



a Glu iVp Ser Glu Leu Ser Glu Phe 
665 \ 670 



Gly Glu Ala Phe Glu Gly PY 
675 



fe Asn He Lys 
680 



2U Thr Val Thr Ser Glu 
685 



Ser Leu Ala Glu Leu Asn Lys Pro Val Pro Pro IVys Pro Pro Asn Val 
690 695 

Asn Arg P^o Val Asn Thr Gly Gly Leu Lys Ala Val \er Asn Ala Leu 
705 710 715 \ 720 

Lys Thr Gly Arg Tyr Arg Asn Glu Ala Gly Leu Ser GlyYeu Val Leu 
725 730 \ 735 



Leu Ala Thr Ala Arg Ser Arg Leu Gin Asp Ala Val Lys Ala \,ys Ala 
740 745 750 



Glu Ala Glu Lys Leu His Lys Ser Lys Pro Asp Asp Pro Asp Ala\ Asp 
755 760 765 \ 
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\ 



Trp Phe Glu Arg Ser Glu Thr Leu Ser Asp Leu Leu Glu Lys Ala Asp 
770 775 780 



lie Ala Ser Lys Val Ala His Ser Ala Leu Val Glu Thr Ser Asp Ala 
785 790 795 800 

Leu GluVAla Val Gin Ser Thr Ser Val Tyr Thr Pro Lys Tyr Pro Glu 
805 810 815 



Val Lys Asn\Pro Gin Thr Ala Ser Asn Pro Val Val Gly Leu His Leu 
*20 825 830 



Pro Ala Lys Arg Ala Thr Gly Val Gin Ala Ala Leu Leu Gly Ala Gly 
835 \ 840 845 



Thr Ser Arg Pro 
850 




Gly Met Glu Ala Pro Thr Arg Ser Lys Asn Ala 
855 /\ 860 



Val Lys Met Ala Lys Arg\Arg 
865 870 



(2) INFORMATION FOR 

(i) SEQUENCE CHARAC; 

(A) LENGTH: 3 

(B) TYPE: nuc 

(c x strandedn: 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME/ KEY : CDS 

(B) LOCATION: 97. .531 



g Gin Lys Glu Ser Arg 
875 




(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 



GGATACGATC GGTCTGACCC CGGGGGAGTC ACCCGGGGAC AGGCCGTQAA GGCCTTGTTC 



CAGGATGGGA CTCCTCCTTC TACAACGCTA TCATTG ATG GTT AGT AGA GAT CAG 

Met Val Ser Arg^ Asp Gin 
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ACA £&C GAT CGC AGC GAT GAC AAA CCT GCA AGA TCA AAC CCA ACA GAT 
Thr Asf^ Asp Arg Ser Asp Asp Lys Pro Ala Arg Ser Asn Pro Thr Asp 
10 15 20 

TGT TCC Cto 1 CAT ACG GAG CCT TCT GAT GCC AAC AAC CGG ACC GGC GTC 
Cys Ser Valv His Thr Glu Pro Ser Asp Ala Asn Asn Arg Thr Gly Val 
25\ 30 35 

CAT TCC GGA CdA CAC CCT GGA GAA GCA CAC TCT CAG GTC AGA GAC CTC 
His Ser Gly Ard His Pro Gly Glu Ala His Ser Gin Val Arg Asp Leu 
40 \ 45 50 

GAC CTA CAA TTT GAC TGT GGG GGA CAC AGG GTC AGG GCT AAT TGT CTT 
Asp Leu Gin Phe Asp\cys Gly Gly His Arg Val Arg Ala Asn Cys Leu 
55 \60 65 70 

TTT CCC TGG ATT CCC T<3G CTC AAT TGT GGG TGC TCA CTA CAC ACT GCA 
Phe Pro Trp lie Pro TrA Leu Asn Cys Gly Cys Ser Leu His Thr Ala 
75 \ 80 85 

GGG CAA TGG GAA CTA CAA QTT CGA TCA GAT GCT CCT GAC TGC CCA GAA 
Gly Gin Trp Glu Leu Gin vkl Arg Ser Asp Ala Pro Asp Cys Pro Glu 
90 (W 95 100 



CCT ACC GGC CAG TTA CAA CI 
Pro Thr Gly Gin Leu Gin L 
105 



^TG^CAG GCT AGT GAG TCG GAG TCT CAC 
^n Ala Ser Glu Ser Glu Ser His 
115 



AGT GAG GTC AAG CAC ACT TCC TGG TGG CGT TTA TGC ACT AAA CGG CAC 
Ser Glu Val Lys His Thr Ser Trp Ttp Arg Leu Cys Thr Lys Arg His 
120 125 \ 130 



CAT AAA CGC CGT GAC CTT CCA AGG AAG \CCT GAG TGAACTGACA GATGTTAGCT 
His Lys Arg Arg Asp Leu Pro Arg Lys Pro Glu 
135 140 \ 145 

ACAATGGGTT GATGTCTGCA AC AGC C AAC A TCAACGAC&A AATTGGGAAC GTCCTAGTAG 

GGGAAGGGGT CACCGTCCTC AGCTTACCCA CATCATATGaVtCTTGGGTAT GTGAGGCTTG 

GTGACCCCAT TCCCGCAATA GGGCTTGACC CAAAAATGGT AGCCACATGT GACAGCAGTG 

ACAGGCCCAG AGTCT AC AC C ATAACTGCAG CCGATGATTA CCAATTCTCA TCACAGTACC 

AACCAGGTGG GGTAACAATC ACACTGTTCT C AGC C AAC AT TGATGaCATC ACAAGCCTCA 



GCGTTGGGGG AGAGCTCGTG TTTCAAACAA GCGTCCACGG CCTTGTACTG GGCGCCACCA 
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ACCTTCCACC CAATGCAGGA CGCCAGTACC ACCTTGCCAT GGCTGCATCA GAGTTCAAAG 
AGACCCOCGA ACTCGAGAGT GCCGTCAGAG CAATGGAAGC AGCAGCCAAC GTGGACCCAC 
TATTCCAATC TGCACTCAGT GTGTTCATGT GGCTGGAAGA GAATGGGATT GTGACTGACA 
TGGCCAACTT ViGCACTCAGC GACCCGAACG CCCATCGGAT GCGAAATTTT CTTGCAAACG 
CACCACAAGC AGGCAGCAAG TCGCAAAGGG CCAAGTACGG G AC AG C AGG C TACGGAGTGG 
AGGCTCGGGG CCCCACACCA GAGGAAGCAC AGAGGGAAAA AG AC AC ACG G ATCTCAAAGA 
AGATGGAGAC CATGGGtATC TACTTTGCAA C AC C AG AATG GGTAGCACTC AATGGGCACC 
GAGGGCCAAG CCCCGGCC&G CTAAAGTACT GGCAGAACAC ACGAGAAATA CCGGACCCAA 
ACGAGGACTA TCTAGACTAcXgTGCATGCAG AGAAGAGCCG GTTGGCATCA GAAGAACAAA 
TCCTAAGGGC AG CT ACGTCG ATCTACGGGG CTCCAGGACA GGCAGAGCCA CCCCAAGCTT 



TCATAGACGA AGTTGCCAAA GTC 



AGATGAAAGA TCTGCTCTTG 



TCAACCATGG ACGTGGCCCA AACCAAGAAC 



fATGfe AGATGAAGCA TCGCAATCCC AGGCGGGCTC 




TACCAAAGCC CAAGCCAAAA C 



GCTGGATCAG GACCGTCTCT 



ACCCCCTGGT CGGCTGGGCC 



GAGTGAGG CTCCTGGGAG TCTCCCGACA 



CCACCCGCGC AGGTGTGGAC ACCAATTCGG\ CCTTACAACA TCCCAAATTG GATCCGTTCG 



CGGGTCCCCT 



(2) INFORMATION FOR SEQ ID NO : 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 5 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4\ 

Met Val Ser Arg Asp Gin Thr Asn Asp Arg Ser 
15 10 



Asp Lys Pro Ala 
15 
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Arg ^er Asn Pro Thr Asp Cys Ser Val His Thr Glu Pro Ser Asp Ala 
20 25 30 

Asn Asn\Arg Thr Gly Val His Ser Gly Arg His Pro Gly Glu Ala His 
,35 40 45 

Ser Gin Va\ Arg Asp Leu Asp Leu Gin Phe Asp Cys Gly Gly His Arg 
50 \ 55 60 

Val Arg Ala Ask Cys Leu Phe Pro Trp lie Pro Trp Leu Asn Cys Gly 
65 \ 70 75 80 

Cys Ser Leu His T^ir Ala Gly Gin Trp Glu Leu Gin Val Arg Ser Asp 

90 95 

Ala Pro Asp Cys ProXdu Pro Thr Gly Gin Leu Gin Leu Leu Gin Ala 
100 \ /\ 105 110 



Ser Glu Ser Glu Ser Hi 
115 



^Glu Val Lys His Thr Ser Trp Trp Arg 

L20 125 



Leu Cys Thr Lys Arg 
130 



"Arg Arg Asp Leu Pro Arg Lys Pro 
140 



Glu 
145 



(2) INFORMATION .FOR SEQ ID NO: 5 :\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3261 base pail 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE : 

(A) NAME/ KEY: CDS 

(B) LOCATION: 131 . . 3166 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 



GGATACGATC GGTCTGACCC CGGGGGAGTC ACCCGGGGAC AGGCCGTCAA GGCCTTGTTC 
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CAGGATGGGA CTCCTCCTTC TACAACGCTA TCATTGATGG TTAGTAGAGA TCAGACAAAC 

GATOSCAGCG ATG ACA AAC CTG CAA GAT CAA ACC CAA CAG ATT GTT CCG 
\ Met Thr Asn Leu Gin Asp Gin Thr Gin Gin lie Val Pro 

\ 1 5 10 

TTC ATA CTSG AGC CTT CTG ATG CCA ACA ACC GGA CCG GCG TCC ATT CCG 
Phe lie ArX Ser Leu Leu Met Pro Thr Thr Gly Pro Ala Ser lie Pro 
15 \ 20 25 

GAC GAC ACC CTG GAG AAG CAC ACT CTC AGG TCA GAG ACC TCG ACC TAC 
Asp Asp Thr Leu\ Glu Lys His Thr Leu Arg Ser Glu Thr Ser Thr Tyr 
30 \ 35 40 45 

AAT TTG ACT GTG GG*S GAC ACA GGG TCA GGG CTA ATT GTC TTT TTC CCT 
Asn Leu Thr Val GlyXAsp Thr Gly Ser Gly Leu lie Val Phe Phe Pro 
50 \ 55 60 

GGA TTC CCT GGC TCA ATt\ GTG GGT GCT CAC TAC ACA CTG CAG GGC AAT 
Gly Phe Pro Gly Ser lie Val Gly Ala His Tyr Thr Leu Gin Gly Asn 
65 \ /\70 75 



GGG AAC TAC AAG TTC GAT CAC\ ATG CTC 
Gly Asn Tyr Lys Phe Asp Gin Vet Leu 
80 



CTG ACT GCC CAG AAC CTA CCG 
jeu Thr Ala Gin Asn Leu Pro 
90 



GCC AGT TAC AAC TAC TGC 
Ala Ser Tyr Asn Tyr Cys 
95 



TG AGH CGG AGT CTC ACA GTG AGG 
g Leu VaNl Ser Arg Ser Leu Thr Val Arg 
(00 \ 105 



TCA AGC ACA CTT CCT GGT GGC GTT TAT GQA CTA AAC GGC ACC ATA AAC 
Ser Ser Thr Leu Pro Gly Gly Val Tyr Alk Leu Asn Gly Thr lie Asn 
110 115 \l20 125 

GCC GTG ACC TTC CAA GGA AGC CTG AGT GAA CTG ACA GAT GTT AGC TAC 
Ala Val Thr Phe Gin Gly Ser Leu Ser Glu Leu\ Thr Asp Val Ser Tyr 
130 135 \ 140 

AAT GGG TTG ATG TCT GCA ACA GCC AAC ATC AAC GAC?\AAA ATT GGG AAC 
Asn Gly Leu Met Ser Ala Thr Ala Asn lie Asn Asp Ws lie Gly Asn 
145 150 \ 155 

GTC CTA GTA GGG GAA GGG GTC ACC GTC CTC AGC TTA CCC XCA TCA TAT 
Val Leu Val Gly Glu Gly Val Thr Val Leu Ser Leu Pro TF^r Ser Tyr 
160 165 170 



GAT CTT GGG TAT GTG AGG CTT GGT GAC CCC ATT CCC GCA ATA GGG CTT 
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Leu Gly Tyr Val Arg Leu Gly Asp Pro lie Pro Ala lie Gly Leu 
175 180 185 

GAC CiSA AAA ATG GTA GCC ACA TGT GAC AGC AGT GAC AGG CCC AGA GTC 
Asp Proays Met Val Ala Thr Cys Asp Ser Ser Asp Arg Pro Arg Val 
190 \ 195 200 205 

TAC ACC ATA\aCT GCA GCC GAT GAT TAC CAA TTC TCA TCA CAG TAC CAA 
Tyr Thr lie T^r Ala Ala Asp Asp Tyr Gin Phe Ser Ser Gin Tyr Gin 
210 215 220 

CCA GGT GGG GTA A^A ATC ACA CTG TTC TCA GCC AAC ATT GAT GCC ATC 
Pro Gly Gly Val Th\ lie Thr Leu Phe Ser Ala Asn lie Asp Ala lie 
225 \ 230 235 



ACA AGC CTC AGC GTT GG^GGA GAG CTC GTG TTT CAA ACA AGC GTC CAC 
Thr Ser Leu Ser Val Gly >Gly Glu Leu Val Phe Gin Thr Ser Val His 



240 



245 



250 



GGC CTT GTA CTG GGC GCC ACQ ATC TAC CTC ATA GGC TTT GAT GGG ACA 
Gly Leu Val Leu Gly Ala Thr \t le T m Leu Ile Gly Phe Asp Gly Thr 



255 



260 



ACG GTA ATC ACC AGG GCT GTG GCC 
Thr Val Ile Thr Arg Ala Val 
270 275 

ACC GAC AAC CTT ATG CCA TTC 
Thr Asp Asn Leu Met Pro Phe 
290 



iSCA 



ct. 



265 

AAC AAT GGG CTG ACG ACC GGC 
Asn Asn Gly Leu Thr Thr Gly 
280 285 

^GTG ATT CCA ACA AAC GAG ATA 
fal Tie Pro Thr Asn Glu Ile 
?5 300 



ACC CAG CCA ATC ACA TCC ATC AAA CTG G ACk ATA GTG ACC TCC AAA AGT 

Thr Gin Pro Ile Thr Ser Ile Lys Leu Glu Vie Val Thr Ser Lys Ser 
305 310 \ 315 

GGT GGT CAG GCA GGG GAT CAG ATG TCA TGG TCG\GCA AGA GGG AGC CTA 

Gly Gly Gin Ala Gly Asp Gin Met Ser Trp Ser Ala Arg Gly Ser Leu 
320 325 \ 330 

GCA GTG ACG ATC CAT GGT GGC AAC TAT CCA GGG GCC V:TC CGT CCC GTC 

Ala Val Thr Ile His Gly Gly Asn Tyr Pro Gly Ala Qeu Arg Pro Val 
335 340 345 



ACG CTA GTG GCC TAC GAA AGA GTG GCA ACA GGA TCC GTC\ GTT ACG GTC 
Thr Leu Val Ala Tyr Glu Arg Val Ala Thr Gly Ser Val Val Thr Val 
350 355 360 \ 365 



GCT GGG GTG AGC AAC TTC 



GAG CTG ATC 



CCA AAT CCT GAA CTA GCA AAG 
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^Leu Phe Pro Val Val lie Thr Thr Val Glu Asp Ala Met Thr Pro Lys 
560 565 570 

GCAVTG AAC AGC AAA ATG TTT GCT GTC ATT GAA GGC GTG CGA GAA GAC 
Ala L^u Asn Ser Lys Met Phe Ala Val lie Glu Gly Val Arg Glu Asp 
579s, 580 585 

CTC CAA C&T CCA TCT CAA AGA GGA TCC TTC ATA CGA ACT CTC TCT GGA 
Leu Gin Prd, Pro Ser Gin Arg Gly Ser Phe lie Arg Thr Leu Ser Gly 
590 \ 595 600 605 

CAC AGA GTC TATNgGA TAT GCT CCA GAT GGG GTA CTT CCA CTG GAG ACT 
His Arg Val Tyr GSLy Tyr Ala Pro Asp Gly Val Leu Pro Leu Glu Thr 
6l\ 615 620 



GGG AGA GAC TAC ACC 
Gly Arg Asp Tyr Thr 
625 



£T GTC CCA GAT GAT GTC TGG GAC GAC AGC 

e Asp Asp Val Trp Asp Asp Ser 
/63P 635 



ATT ATG CTG TCC AAA GAT 
lie Met Leu Ser Lys As| 
640 



t AT3KCCT\ CCT ATT GTG GGA AAC AGT GGA 
o\ Pr o He Val Gly Asn Ser Gly 
650 



AAT CTA GCC ATA GCT TAC ATG, 
Asn Leu Ala He Ala Tyr Met7 Asp Val 
655 66f 



lTT CGA CCC AAA GTC CCA ATC 
Phe Arg Pro Lys Val Pro lie 
665 



CAT GTG GCT ATG ACG GGA GCC CTC AAT GCTvTGT GGC GAG ATT GAG AAA 
His Val Ala Met Thr Gly Ala Leu Asn Ala Vs Gly Glu He Glu Lys 
670 675 680 685 

GTA AGC TTT AGA AGC ACC AAG CTC GCC ACT GCA ^AC CGA CTT GGC CTT 
Val Ser Phe Arg Ser Thr Lys Leu Ala Thr Ala Hre Arg Leu Gly Leu 
690 695 \ 700 



AGG TTG GCT GGT CCC GGA GCA TTC GAT GTA AAC ACC G§G 
Arg Leu Ala Gly Pro Gly Ala Phe Asp Val Asn Thr 
705 710 



CCC AAC TGG 
Pro Asn Trp 
715 



GCA ACG TTC ATC AAA CGT TTC CCT CAC AAT CCA CGC GAC TGG GAC AGG 
Ala Thr Phe He Lys Arg Phe Pro His Asn Pro Arg Asp Tr A Asp Arg 
720 725 730 



CTC CCC TAC CTC AAC CTA CCA TAC CTT CCA CCC AAT GCA GGA CQC CAG 
Leu Pro Tyr Leu Asn Leu Pro Tyr Leu Pro Pro Asn Ala Gly ArA Gin 
735 740 745 



TAC CAC CTT GCC ATG GCT GCA TCA GAG TTC AAA GAG ACC CCC GAA CTC 
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Tyr His Leu Ala Met Ala Ala Ser Glu Phe Lys Glu Thr Pro Glu Leu 
750 \ 755 760 765 



GAG AGT\GCC GTC AGA GCA ATG GAA GCA GCA GCC AAC GTG GAC CCA CTA 
5 Glu Ser ]\la Val Arg Ala Met Glu Ala Ala Ala Asn Val Asp Pro Leu 

770 775 780 



2473 



TTC CAA TCT\GCA CTC AGT GTG TTC ATG TGG CTG GAA GAG AAT GGG ATT 
Phe Gin Ser Ala Leu Ser Val Phe Met Trp Leu Glu Glu Asn Gly lie 
10 l\s 790 795 



2521 



15 



GTG ACT GAC ATG ^GCC AAC TTC GCA CTC AGC GAC CCG AAC GCC CAT CGG 
Val Thr Asp Met Ala Asn Phe Ala Leu Ser Asp Pro Asn Ala His Arg 
800 \ 805 810 

ATG CGA AAT TTT CTT <!*CA AAC GCA CCA CAA GCA GGC AGC AAG TCG CAA 
Met Arg Asn Phe Leu AJSa Asn Ala Pro Gin Ala Gly Ser Lys Ser Gin 
815 \820 825 



2569 



2617 



AGG GCC AAG TAC GGG ACA G&A GGC TAC GGA GTG GAG GCT CGG GGC CCC 
pi Arg Ala Lys Tyr Gly Thr AlX Gly TyrJsGly Val Glu Ala Arg Gly Pro 
830 835 \ / \ 840 845 



2665 



1$ 



ACA CCA GAG GAA GCA CAG AGG Gl 
Thr Pro Glu Glu Ala Gin Arg Gl} 
850 



GAfc ACA CGG ATC TCA AAG AAG 
.Arg lie Ser Lys Lys 
860 



2713 



30 



ATG GAG ACC ATG GGC ATC TAC TT' 
Met Glu Thr Met Gly lie Tyr 

865 



GCA\ACA $CA GAA TGG GTA GCA CTC 
Ph£ Ala r njr Pro Glu Trp Val Ala Leu 
870 \ 875 



2761 



35 



AAT GGG CAC CGA GGG CCA AGC CCC GGC CAG C*A AAG TAC TGG CAG AAC 

Asn Gly His Arg Gly Pro Ser Pro Gly Gin Leu\Lys Tyr Trp Gin Asn 
880 885 \ 890 

ACA CGA GAA ATA CCG GAC CCA AAC GAG GAC TAT CTA ^GAC TAC GTG CAT 

Thr Arg Glu lie Pro Asp Pro Asn Glu Asp Tyr Leu Atep Tyr Val His 
895 900 905 



2809 



2857 



40 GCA GAG AAG AGC CGG TTG GCA TCA GAA GAA CAA ATC CTA AGG GCA GCT 
Ala Glu Lys Ser Arg Leu Ala Ser Glu Glu Gin lie Leu Arb Ala Ala 
910 915 920 \ 925 



2905 



ACG TCG ATC TAC GGG GCT CCA GGA CAG GCA GAG CCA CCC CAA GCIL TTC 
45 Thr Ser lie Tyr Gly Ala Pro Gly Gin Ala Glu Pro Pro Gin Ala ^he 

930 935 940 



2953 



ATA GAC GAA GTT GCC AAA GTC TAT GAA ATC AAC CAT GGA CGT GGC CCA 



3001 
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Le Asp Glu Val Ala Lys Val Tyr Glu lie Asn His Gly Arg Gly Pro 
945 950 955 

AAC CAA GAA CAG ATG AAA GAT CTG CTC TTG ACT GCG ATG GAG ATG AAG 
Asn G\n Glu Gin Met Lys Asp Leu Leu Leu Thr Ala Met Glu Met Lys 
960 965 970 

CAT CGC AAT CCC AGG CGG GCT CTA CCA AAG CCC AAG CCA AAA CCC AAT 
His Arg As^i Pro Arg Arg Ala Leu Pro Lys Pro Lys Pro Lys Pro Asn 
975 \ 980 985 

GCT CCA ACA \aG AGA CCC CCT GGT CGG CTG GGC CGC TGG ATC AGG ACC 
Ala Pro Thr G\n Arg Pro Pro Gly Arg Leu Gly Arg Trp lie Arg Thr 
990 \ 995 1000 1005 

GTC TCT GAT GAG C^AC CTT GAG TGAGGCTCCT GGGAGTCTCC CGACACCACC 
Val Ser Asp Glu As\ Leu Glu 
10K 

CGCGCAGGTG TGGACACCAA VrCGGCCTTA CAACATCCCA AATTGGATCC GTTCGCGGGT 



CCCCT 



(2) INFORMATION FOR SEQ ID NC 

(i) SEQUENCE CHARACTER I £ 

(A) LENGTH: 1012 amine 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protei^ 

(xi) SEQUENCE DESCRIPTION: SEQ iA NO: 6: 

Met Thr Asn Leu Gin Asp Gin Thr Gin Glriy lie Val Pro Phe lie Arg 
1 5 10\ 15 

Ser Leu Leu Met Pro Thr Thr Gly Pro Ala SeV He Pro Asp Asp Thr 
20 25 \ 30 

Leu Glu Lys His Thr Leu Arg Ser Glu Thr Ser T^r Tyr Asn Leu Thr 
35 40 \ 45 

Val Gly Asp Thr Gly Ser Gly Leu He Val Phe Phe p\o Gly Phe Pro 
50 55 60 



Gly Ser He Val Gly Ala His Tyr Thr Leu Gin Gly Asn gW Asn Tyr 
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X 5 70 75 80 

Lys\phe Asp Gin Met Leu Leu Thr Ala Gin Asn Leu Pro Ala Ser Tyr 
\ 85 90 95 

Asn TyA Cys Arg Leu Val Ser Arg Ser Leu Thr Val Arg Ser Ser Thr 
\ 100 105 110 

Leu Pro GlV Gly Val Tyr Ala Leu Asn Gly Thr lie Asn Ala Val Thr 
115 \ 120 125 

Phe Gin Gly sW Leu Ser Glu Leu Thr Asp Val Ser Tyr Asn Gly Leu 
130 \ 135 140 

Met Ser Ala Thr Ala Asn He Asn Asp Lys He Gly Asn Val Leu Val 
145 \ 150 155 160 

Gly Glu Gly Val Thr Val Leu Ser Leu Pro Thr Ser Tyr Asp Leu Gly 
165 \ 170 175 

Tyr Val Arg Leu Gly Asp\pro He Pro Ala He Gly Leu Asp Pro Lys 
180 \ 185 190 

Met Val Ala Thr Cys Asp Ser\ Ser /Ash Arg Pro Arg Val Tyr Thr He 
19 5 \ 00 / \ 205 

Thr Ala Ala Asp Asp Tyr Gin PlAser Ster>Gln Tyr Gin Pro Gly Gly 

Val Thr He Thr Leu Phe Sdr^rfa aJui Ile^Asp Ala He Thr Ser Leu 
225 230 / \ V35 240 

Ser Val Gly Gly Glu Leu VaA Phe Gin Vhr Ser Val His Gly Leu Val 
245 I 2^0 255 

Leu Gly Ala Thr He Tyr Leu He Gly Phe\Asp Gly Thr Thr Val He 
260 265 \ 270 

Thr Arg Ala Val Ala Ala Asn Asn Gly Leu Th\ Thr Gly Thr Asp Asn 
275 280 \ 285 

Leu Met Pro Phe Asn Leu Val He Pro Thr Asn GMIle Thr Gin Pro 
290 295 300\ 

He Thr Ser He Lys Leu Glu He Val Thr Ser Lys SeX Gly Gly Gin 
305 310 315 \ 320 



Ala Gly Asp Gin Met Ser Trp Ser Ala Arg Gly Ser Leu Al\ Val Thr 
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325 



330 



335 



Ii^e His Gly Gly Asn Tyr Pro Gly Ala Leu Arg Pro Val Thr Leu Val 
340 345 350 

Ala T^r Glu Arg Val Ala Thr Gly Ser Val Val Thr Val Ala Gly Val 
355 360 365 

Ser Asn P'he Glu Leu lie Pro Asn Pro Glu Leu Ala Lys Asn Leu Val 
370 \ 375 380 

Thr Glu Tyr G\y Arg Phe Asp Pro Gly Ala Met Asn Tyr Thr Lys Leu 
385 \ 390 395 400 

lie Leu Ser Glu A^q Asp Arg Leu Gly lie Lys Thr Val Trp Pro Thr 
405\ 410 415 

Arg Glu Tyr Thr Asp PhX Arg Glu Tyr Phe Met Glu Val Ala Asp Leu 
420 \ 425A 430 



Asn Ser Pro Leu Lys lie Ala\Gly 
435 



La Pfee Gly Phe Lys Asp lie lie 
445 



Arg Ala lie Arg Arg lie Al 
450 



Vc 



^a^ Val Ser Thr Leu Phe Pro 
460 



Pro Ala Ala Pro Leu Ala His 
465 470 



Glu Gly Val Asp Tyr Leu 
475 480 



Leu Gly Asp Glu Ala Gin All 
485 



Ala Ser Gly iNhr Ala Arg Ala Ala Ser 
490 \ 495 



Gly Lys Ala Arg Ala Ala Ser Gly Arg lie Arg 
500 505 



Leu Thr Leu Ala 
510 



Ala Asp Lys Gly Tyr Glu Val Val Ala Asn Leu Phe G^n Val Pro Gin 

515 520 521 

Asn Pro Val Val Asp Gly lie Leu Ala Ser Pro Gly Val L^u Arg Gly 

530 535 540 

Ala His Asn Leu Asp Cys Val Leu Arg Glu Gly Ala Thr Leu pte Pro 

545 550 555 \ 560 



Val Val lie Thr Thr Val Glu Asp Ala Met Thr Pro Lys Ala Leu \Asn 
565 570 575 



Ser Lys Met Phe Ala Val lie Glu Gly Val Arg Glu Asp Leu Gin P 
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580 



585 



590 



Prd^ Ser Gin Arg Gly Ser Phe lie Arg Thr Leu Ser Gly His Arg Val 
595 600 605 

Tyr GlV Tyr Ala Pro Asp Gly Val Leu Pro Leu Glu Thr Gly Arg Asp 
610\ 615 620 

Tyr Thr VaY Val Pro lie Asp Asp Val Trp Asp Asp Ser lie Met Leu 
625 \ 630 635 640 

Ser Lys Asp PrNo lie Pro Pro lie Val Gly Asn Ser Gly Asn Leu Ala 
,645 650 655 

lie Ala Tyr Met As*> Val Phe Arg Pro Lys Val Pro lie His Val Ala 
660 \ 665 670 

Met Thr Gly Ala Leu A^sn Ala Cys Gly Glu lie Glu Lys Val Ser Phe 
675 \ 680 685 



Arg Ser Thr Lys Leu Ala 

690 69> 



Leu Gly Leu Arg Leu Ala 
700 



Gly Pro Gly Ala Phe Asp Val Ais 
705 710 



-Asn Trp Ala Thr Phe 
'15 720 



lie Lys Arg Phe Pro His Asn p£cf7A£*g Asp 
725 / \730 



Asp Arg Leu Pro Tyr 
735 



Leu Asn Leu Pro Tyr Leu Pro Pr^ 
740 



Asn APa Gly Arg Gin Tyr His Leu 
745 \ 750 



Ala Met Ala Ala Ser Glu Phe Lys Glu Thr Pro Glu Leu Glu Ser Ala 

755 760 \ 765 

Val Arg Ala Met Glu Ala Ala Ala Asn Val Asp Pro Leu Phe Gin Ser 

770 775 78u\ 

Ala Leu Ser Val Phe Met Trp Leu Glu Glu Asn Gly I^e Val Thr Asp 

785 790 795 \ 800 



Met Ala Asn Phe Ala Leu Ser Asp Pro Asn Ala His Arg 
805 810 



Me\ 



Arg Asn 
V815 



Phe Leu Ala Asn Ala Pro Gin Ala Gly Ser Lys Ser Gin Arg Al\ Lys 
820 825 830 



Tyr Gly Thr Ala Gly Tyr Gly Val Glu Ala Arg Gly Pro Thr Pro G 
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835 



840 



845 



Glu ASla Gin Arg Glu Lys Asp Thr Arg He Ser Lys Lys Met Glu Thr 
85\) 855 860 

Met Gly Vie Tyr Phe Ala Thr Pro Glu Trp Val Ala Leu Asn Gly His 
865 \ 870 875 880 

Arg Gly Proper Pro Gly Gin Leu Lys Tyr Trp Gin Asn Thr Arg Glu 
885 890 895 

He Pro Asp ProUsn Glu Asp Tyr Leu Asp Tyr Val His Ala Glu Lys 
900 \ 905 910 

Ser Arg Leu Ala Sek Glu Glu Gin He Leu Arg Ala Ala Thr Ser He 
915 \ 920 925 



Tyr Gly Ala Pro Gly GAn Ala 
930 \ 935/ 



y.u Pro Pro Gin Ala Phe He Asp Glu 
940 



Val Ala Lys Val Tyr Glu 
945 950 



Le Asn \tfis Gly Arg Gly Pro Asn Gin Glu 
955 960 



Gin Met Lys Asp Leu Le 
965 



Met Glu Met Lys His Arg Asn 

975 



Pro Arg Arg Ala Leu, 
980 



^985 



Lys Pro Asn Ala Pro Thr 
990 



Gin Arg Pro Pro Gly Arg Leu Gly ArV Trp He Arg Thr Val Ser Asp 
995 1000 \ 1005 



Glu Asp Leu Glu 
1010 



(2) INFORMATION FOR SEQ ID NO : 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3261 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(ii) 



MOLECULE TYPE: CDNA 
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(ix) FEATURE: 

(A) NAME/ KEY : CDS 

(B) LOCATION: 97. .531 



(xi) ^SEQUENCE DESCRIPTION: SEQ ID NO : 7: 

GGATACGATC C^GTCTGACCC CGGGGGAGTC ACCCGGGGAC AGGCCGTCAA GGCCTTGTTC 

CAGGATGGGA CTC^TCCTTC TACAACGCTA TCATTC GAA GTT AGT TGA GAT CTG 

Glu Val Ser * Asp Leu 
1 5 

ACA AAC GAT CGC AGC ^AT GAC AAA CCT GCA AGA TCA AAC CCA ACA GAT 
Thr Asn Asp Arg Ser Asp Asp Lys Pro Ala Arg Ser Asn Pro Thr Asp 
10 \ 15 20 



(2) INFORMATION FOR SEQ ID 

(i) SEQUENCE CHARACTtftylSTj 
(A) LENGTH: 2 82* 
<B) TYPE: nuclei*: acid 

(C) STRANDEDNESS/: single 1 

(D) TOPOLOGY: ld/near 

(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE : 

(A) NAME/ KEY : CDS 

(B) LOCATION: 112 . .2745 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8: 



GGATACGATG GGTCTGACCC TCTGGGAGTC ACGAATTAAC GTGGCTACTA GGGGCGATAC 



CCGCCGCTGG CTGCCACGTT AGTGGCTCCT CTTCTTGATG ATTCTGCC/ 



t C C ATG AGT 
Met Ser 
1 



GAC ATT TTC AAC AGT CCA CAG GCG CGA AGC ACG ATC TCA GCA GCG TTC 
Asp lie Phe Asn Ser Pro Gin Ala Arg Ser Thr lie Ser Ala Al\ Phe 
5 10 15 



GGC ATA AAG CCT ACT GCT GGA CAA GAC GTG GAA GAA CTC TTG ATC CffiT 
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Gly l^le Lys Pro Thr Ala Gly Gin Asp Val Glu Glu Leu Leu lie Pro 

25 30 

AAA GTT YGG GTG CCA CCT GAG GAT CCG CTT GCC AGC CCT AGT CGA CTG 
Lys Val Tiro Val Pro Pro Glu Asp Pro Leu Ala Ser Pro Ser Arg Leu 
35 \ 40 45 50 

GCA AAG TTC &TC AGA GAG AAC GGC TAC AAA GTT TTG CAG CCG CGG TCT 
Ala Lys Phe Leoi Arg Glu Asn Gly Tyr Lys Val Leu Gin Pro Arg Ser 
55 60 65 

CTG CCC GAG AAT (3AG GAG TAT GAG ACC GAC CAA ATA CTC CCA GAC TTA 
Leu Pro Glu Asn GlV Glu Tyr Glu Thr Asp Gin lie Leu Pro Asp Leu 
70 \ 75 80 

GCA TGG ATG CGA CAG ATA GAA GGG GCT GTT TTA AAA CCC ACT CTA TCT 
Ala Trp Met Arg Gin lite Glu Gly Ala Val Leu Lys Pro Thr Leu Ser 
85 \ 90 95 



CTC CCT ATT GGA GAT CAG 
Leu Pro lie Gly Asp Gin Gl\ 
100 1051 



C TTC CCA AAG TAC TAC CCA ACA CAT 
Tyr\Phe Pro Lys Tyr Tyr Pro Thr His 
110 



CGC CCT AGC AAG GAG AAG 
Arg Pro Ser Lys Glu Lys 1 
115 120 



V TAC CCG CCA GAC ATC GCA CTA 
rr Pro Pro Asp lie Ala Leu 
125 130 



CTC AAG CAG ATG ATT TAC C/TG TTT 
Leu Lys Gin Met lie Tyr L'eu Phe L^ 
135 



TC CAG GTT CCA GAG GCC AAC GAG 
u Gin Va± Pro Glu Ala Asn Glu 
140 145 



GGC CTA AAG GAT GAA GTA ACC CTC TTG ^CC CAA AAC ATA AGG GAC AAG 
Gly Leu Lys Asp Glu Val Thr Leu Leu Thr Gin Asn lie Arg Asp Lys 
150 155 \ 160 

GCC TAT GGA AGT GGG ACC TAC ATG GGA CAaNgCA ACT CGA CTT GTG GCC 
Ala Tyr Gly Ser Gly Thr Tyr Met Gly Gin Ala Thr Arg Leu Val Ala 
165 170 \ 175 

ATG AAG GAG GTC GCC ACT GGA AGA AAC CCA AAC ^AG GAT CCT CTA AAG 
Met Lys Glu Val Ala Thr Gly Arg Asn Pro Asn L^s Asp Pro Leu Lys 
180 185 19C 

CTT GGG TAC ACT TTT GAG AGC ATC GCG CAG CTA CTT <3^C ATC ACA CTA 
Leu Gly Tyr Thr Phe Glu Ser lie Ala Gin Leu Leu As\) lie Thr Leu 
195 200 205 \ 210 



CCG GTA GGC CCA CCC GGT GAG GAT GAC AAG CCC TGG GTG CCA CTC ACA 
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Pro yal Gly Pro Pro Gly Glu Asp Asp Lys Pro Trp Val Pro Leu Thr 
215 220 225 

aga gtgNccg TCA CGG ATG TTG GTG CTG ACG GGA GAC GTA GAT GGC GAC 
Arg Val Pro Ser Arg Met Leu Val Leu Thr Gly Asp Val Asp Gly Asp 
230 235 240 

TTT GAG GTT G&A GAT TAC CTT CCC AAA ATC AAC CTC AAG TCA TCA AGT 
Phe Glu Val Glu Asp Tyr Leu Pro Lys lie Asn Leu Lys Ser Ser Ser 
245 \ 250 255 

GGA CTA CCA TAT GTX GGT CGC ACC AAA GGA GAG ACA ATT GGC GAG ATG 
Gly Leu Pro Tyr ValNGly Arg Thr Lys Gly Glu Thr lie Gly Glu Met 
260 \ 265 270 

ATA GCT ATA TCA AAC CAG\TTT CTC AGA GAG CTA TCA ACA CTG TTG AAG 
lie Ala lie Ser Asn Gin E?he Leu Arg Glu Leu Ser Thr Leu Leu Lys 
275 280 \ 285 290 

CAA GGT GCA GGG ACA AAG GGG\tCA AAC AAG AAG AAG CTA CTC AGC ATG 
Gin Gly Ala Gly Thr Lys Gly Ser Asn Lys Lys Lys Leu Leu Ser Met 
295 \ / \ 300 305 



TTA AGT GAC TAT TGG TAC TTTy TG? 
Leu Ser Asp Tyr Trp Tyr Lei 
310 



CTT TTG TTT CCA AAG GCT 
Leu Leu Phe Pro Lys Ala 
320 



GAA AGG TAC GAC AAA AGT ACA TpG CTC\ACC AAG ACC CGG AAC ATA TGG 

Glu Arg Tyr Asp Lys Ser Thr Tjrp Leu *th_- Lys Thr Arg Asn lie Trp 

325 330 \ 335 

TCA GCT CCA TCC CCA ACA CAC CTC ATG ATC\TCC ATG ATC ACC TGG CCC 

Ser Ala Pro Ser Pro Thr His Leu Met lie \er Met lie Thr Trp Pro 

340 345 \ 350 

GTG ATG TCC AAC AGC CCA AAT AAC GTG TTG AAC \ATT GAA GGG TGT CCA 

Val Met Ser Asn Ser Pro Asn Asn Val Leu Asn Pile Glu Gly Cys Pro 

355 360 365 \ 370 

TCA CTC TAC AAA TTC AAC CCG TTC AGA GGA GGG TTG A^C AGG ATC GTC 

Ser Leu Tyr Lys Phe Asn Pro Phe Arg Gly Gly Leu Asrk Arg lie Val 

375 380 \ 385 

GAG TGG ATA TTG GCC CCG GAA GAA CCC AAG GCT CTT GTA TATVSCG GAC 
Glu Trp lie Leu Ala Pro Glu Glu Pro Lys Ala Leu Val Tyr As^a Asp 

390 395 400 



AAC ATA TAC ATT GTC CAC TCA AAC ACG TGG TAC TCA ATT GAC CTA GAG 
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Asrtylle Tyr lie Val His Ser Asn Thr Trp Tyr Ser lie Asp Leu Glu 
405 410 415 

AAG GGT\GAG GCA AAC TGC ACT CGC CAA CAC ATG CAA GCC GCA ATG TAC 
Lys Gly GLLu Ala Asn Cys Thr Arg Gin His Met Gin Ala Ala Met Tyr 
420 \ 425 430 

TAC ATA CTC ACC AGA GGG TGG TCA GAC AAC GGC GAC CCA ATG TTC AAT 
Tyr lie Leu ThV Arg Gly Trp Ser Asp Asn Gly Asp Pro Met Phe Asn 
435 \ 440 445 450 

CAA ACA TGG GCC AC?C TTT GCC ATG AAC ATT GCC CCT GCT CTA GTG GTG 
Gin Thr Trp Ala Thr\Phe Ala Met Asn lie Ala Pro Ala Leu Val Val 
455 \ 460 465 

GAC TCA TCG TGC CTG ATA ATG AAC CTG CAA ATT AAG ACC TAT GGT CAA 
Asp Ser Ser Cys Leu lie Vet Asn Leu Gin lie Lys Thr Tyr Gly Gin 
470 \ 475 480 



GGC AGC GGG AAT GCA GCC ACG \TTC ATC 
Gly Ser Gly Asn Ala Ala Thr p\e 
485 49C 



\C AAC CAC CTC TTG AGC ACG 
Asn His Leu Leu Ser Thr 
495 



CTA GTG CTT GAC CAG TGG AAC TT£ 
Leu Val Leu Asp Gin Trp Asn 
500 505 



-CCC AGA CCA GAC AGC 
Pro Arg Pro Asp Ser 
ilO 



GAG GAG TTC AAA TCA ATT GAG G#C AAG CTA 1 
Glu Glu Phe Lys Ser lie Glu ^sp Lys Lea 
515 520 



[GT ATC AAC TTT AAG ATT 
G\v lie Asn Phe Lys lie 
52Ss, 530 



GAG AGG TCC ATT GAT GAT ATC AGG GGC AAG CTG AG& CAG CTT GTC CTC 

Glu Arg Ser lie Asp Asp lie Arg Gly Lys Leu Arg\Gln Leu Val Leu 
535 540 \ 545 

CTT GCA CAA CCA GGG TAC CTG AGT GGG GGG GTT GAA CCA\GAA CAA TCC 

Leu Ala Gin Pro Gly Tyr Leu Ser Gly Gly Val Glu Pro O^u Gin Ser 
550 555 5( 

AGC CCA ACT GTT GAG CTT GAC CTA CTA GGG TGG TCA GCT ACA T?!AC AGC 

Ser Pro Thr Val Glu Leu Asp Leu Leu Gly Trp Ser Ala Thr Ty\ Ser 
565 570 575 



AAA GAT CTC GGG ATC TAT GTG CCG GTG CTT GAC AAG GAA CGC CTA TTl 
Lys Asp Leu Gly lie Tyr Val Pro Val Leu Asp Lys Glu Arg Leu Phe 
580 585 590 



TGT TCT GCT GCG TAT CCC AAG GGA GTA GAG AAC AAG AGT CTC AAG TCC 



\ 



57 



Cys Ser Ala Ala Tyr Pro Lys Gly Val Glu Asn Lys Ser Leu Lys Ser 
595 \ 600 605 610 

AAA GTfc GGG ATC GAG CAG GCA TAC AAG GTA GTC AGG TAT GAG GCG TTG 
Lys Val\Gly lie Glu Gin Ala Tyr Lys Val Val Arg Tyr Glu Ala Leu 
615 620 625 

AGG TTG GTA^ GGT GGT TGG AAC TAC CCA CTC CTG AAC AAA GCC TGC AAG 
Arg Leu Val \^ly Gly Trp Asn Tyr Pro Leu Leu Asn Lys Ala Cys Lys 
6^0 635 640 

AAT AAC GCA GGC\gCC GCT CGG CGG CAT CTG GAG GCC AAG GGG TTC CCA 
Asn Asn Ala Gly Ala Ala Arg Arg His Leu Glu Ala Lys Gly Phe Pro 
645 \ 650 655 

CTC GAC GAG TTC CTA >GCC GAG TGG TCT GAG CTG TCA GAG TTC GGT GAG 
Leu Asp Glu Phe Leu A\a Glu Trp Ser Glu Leu Ser Glu Phe Gly Glu 
660 \ 665 k 670 



GCC TTC GAA GGC TTC AAT 
Ala Phe Glu Gly Phe Asn i; 
675 680/ 



CTG ACC GTA ACA TCT GAG AGC CTA 
Ly^k^rThr Val Thr Ser Glu Ser Leu 
685 690 



GCC GAA CTG AAC AAG CCA 6TA C&C 
Ala Glu Leu Asn Lys Pro/Val Pre 
695 



AAG CCC CCA AAT GTC AAC AGA 
Pro Lys Pro Pro Asn Val Asn Arg 
700 705 



CCA GTC AAC ACT GGG GGA CTC AAG GCA, GTC AGC AAC GCC CTC AAG ACC 
Pro Val Asn Thr Gly Gly Leu Lys Ala Val Ser Asn Ala Leu Lys Thr 
710 715 \ 720 

GGT CGG TAC AGG AAC GAA GCC GGA CTG AGt\gGT CTC GTC CTT CTA GCC 
Gly Arg Tyr Arg Asn Glu Ala Gly Leu Ser Gly Leu Val Leu Leu Ala 
725 730 \ 735 

ACA GCA AGA AGC CGT CTG CAA GAT GCA GTT AAg\gCC AAG GCA GAA GCC 
Thr Ala Arg Ser Arg Leu Gin Asp Ala Val Lys Ala Lys Ala Glu Ala 
740 745 11 

GAG AAA CTC CAC AAG TCC AAG CCA GAC GAC CCC GAT ^CA GAC TGG TTC 
Glu Lys Leu His Lys Ser Lys Pro Asp Asp Pro Asp AJSa Asp Trp Phe 
755 760 765 \ 770 

GAA AGA TCA GAA ACT CTG TCA GAC CTT CTG GAG AAA GCC GAC ATC GCC 
Glu Arg Ser Glu Thr Leu Ser Asp Leu Leu Glu Lys Ala AspVlle Ala 
775 780 \85 



AGC AAG GTC GCC CAC TCA GCA CTC GTG GAA ACA AGC GAC GCC CTTTSAA 




\ 
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Ser Lys Val Ala His Ser Ala Leu Val Glu Thr Ser Asp Ala Leu Glu 
790 \ 795 800 



GCA GTT CAG TCG ACT\TCC GTG TAC ACC CCC AAG TAC CCA GAA GTC AAG 

Ala Val Gin Ser Thr Ser Val Tyr Thr Pro Lys Tyr Pro Glu Val Lys 
805 \ 810 815 

A 



AAC CCA CAG ACC GCC TCC 
Asn Pro Gin Thr Ala Ser 
820 



\CC GTT GTT GGG CTC CAC CTG CCC GCC 
fo Val Val Gly Leu His Leu Pro Ala 
830 



AAG AGA GCC ACC GGT GTC CAG CCC \JpT CTT CTC GGA GCA GGA ACG AGC 
Lys Arg Ala Thr Gly Val Gin AlV Ala Leu Leu Gly Ala Gly Thr Ser 

840 \ \ 845 850 



835 



AGA CCA ATG GGG ATG GAG GCC CCA A^A CGG TCC AAG AAC GCC GTG AAA 
Arg Pro Met Gly Met Glu Ala Pro Thk Arg* Ser Lys Asn Ala Val Lys 
855 \B6o\ 865 



AGC 



ATG GCC AAA CGG CGG CAA CGC CAA AAG GAS AGC CGC TAACAGCCAT 
Met Ala Lys Arg Arg Gin Arg Gin Lys Glu >6eA Arg 
870 875 



GATGGGAACC AC TC AAG AAG AGGACACTAA TCCCAGACCC CQTATCCCCG GCCTTCGCCT 



GCGGGGGCCC CC 



